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15 3. 



A method for producing spray-dried particles havjng improved stability of a 
bioactive agent comprising: 

(a) combining a bioactive agent, a phospholipid and a co-solvent, said co- 
solvent including an aqueous solvenj/and an organic solvent, to form a 
mixture; and 

(b) spray-drying said mixture to produce spray-dried particles having 
improved stability of the bioactive agent. 



lairnT 



\ 



The method of Clairn 1 wherein^fe spray-dried particles consist essentially of 
the bioactive agent and the phospholipid. 



The method of Clai 
agent and the phosp 



whe/ein /he spray-dried particles consist of the bioactive 



[olipid 
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4. The method of ClaV^wherein the phospholipid is a phospholipid endogenous 
to the lung. 

5 The method of Claim^l wherein the phospholipid is selected from the group 
consisting of phosphatidylcholines, phosphatidylethanolamines, 
phosphatidylg/ycerols, phosphatidylserines, phosphatidylinositols and 
combinations thereof^ 

6. The method of claim 1 wherein the phospholipid is present in the particles in an 
amount tanging from about 1 to about 99 weight %. 

/ / 

7. The ihethod of Claim 1 wherein the bioactive agent includes a protein. 
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8. The method of claim 7 wherein the protein is human growth hormone. 



9. The method of Claim 7 wherein the protein is present in the spray-dried particles 
in an amount ranging from about 1 to about 9> weight %. 

5 

10. 



The method of Claim/ wherein protein stability is measured by SEC-HPLC. 



11. 



The method of Claim 7 wherein the si/ray-dried particles retain at least about 
™o/_ w*oritv when stored a£&bout 25°C and about 60% relative 

1 0 humidity conditions for six w? 

The method of Claim^herA the spray-dried particles retain at least about 
50% protein integrity LJJ^X^o^Q and about 75% relative 
humidity conditions for/six weeks. 



12. 



15 

13. 
14. 



The method of Claim /wherein the bioactive agent includes a peptide. 

The method of Claim 1 wherein the bioactive agent includes a biologically 
active macromole/ule other than a protein or peptide. 

20 / / 

15. The method of/Claiifi 1 wherein the bioactive agent is a therapeutic, prophylactic 

or diagnosticyagent. 

16. The methci of Clain^l wherein the combined bioactive agent and phospholipid 
25 concentre/ion in said mixture is at least 0.1 weight/volume %. 

/ 

17. The method of Claim 1 wherein the co-solvent includes an alcohol. 

18. The Method of Claim 1 wherein the organic solvent is present in the co-solvent 
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in a concentration of at least 50 volume %. 

19 . The method of C\L 1 wherein the spra/dried particles have a tap density less 
than about 0.4 g/cm 3 . 

5 20. The method of C\L 19 wherein the/spray-dried particles have a tap density less 
than about 0.1 g/cm 3 . 



21. 



The method of Claim 
than about 0.05 g/cm 3 
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im 19 wherei/the spray-dried particles have a tap density less 



/ 



22. 



The method of Claim y> wherein the spray-dried particles have a median 

/een about 5 microns and about 30 microns. 



geometric diameter of bet 



15 2 3. Ttam^ofC^^to^I^^"-^ 

diameter of between a/out 1 micron and about 5 micron. 



24. The particles produced by the method of CI; 



amiL 



20 25. 



A method compris/ng administering to the respiratory tract of a patient in need 
of treatment, prophylaxis or diagnosis an effective amount of the spray-dned 



particles produced by the method of CI 



aim 1. 



26. A method 



for /reducing spray-dried particles having improved stability of a 



25 bioactive ageAt comprising: 

(a) combining a bioactive agent, a phospholipid and an organic solvent, to 

forrA a mixture; and 

(b) sprLdrying said mixture to produce spray-dried particles having 
iinproved stability of the bioactive agent. 



* 
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27. 



29. 
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The method of Claiml6 wherein the spray-dried particles consist essentially of 
the bioactive agent and the phospholipid. 



28. The method of Claim 26 wherein the/spray-dried particles consist of the 
bioactive agent and the phospholipid 



The method of Claim 26 wherein fhe phospholipid is a phospholipid endogenous 
to the lung. 

The method of Claim" 26 wher/in the phospholipid is selected from the group 
consisting of phosphatidylchclm^hosphatidylemanolamines, 
phosphatidylglycerols, phojp4tidylserines, phosphatidylinositols and 
combinations thereof. 

The method of claijn^iherein the phospholipid is present in the particles in 
an amount ranging frofy about Udabout 99 weight %. 



32. The method of Claim/26 wherein the bioactive agent includes a protein. 
20 33. ThememodofclairA32wheremtheproteinishumangrowthhormone. 



34. 



36. 



The method of Cliim 32 wherein the protein is present in the spray-dried 
particles in an an/ount ranging from about 1 to about 99 weight %. 



25 35. The 



method of Clami 32 wherein protein stability is measured by SEC-HPLC. 



The method of Ckrfm 32 wherein the spray-dried particles retain at least about 
70% proteinLegrity when stored at about 25°C and about 60% relative 
humidity cohditions for six weeks. 
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37. The method of Clainy32 wherein the spray-dried particles retain at least about 
50% protein integrity when stored at about 40°/C and about 75% relative 
humidity conditions for six weeks. 



iny^6v 



5 38. The method of Clainy26 wherein the bioa^tive agent includes a peptide. 

39. The method of Clain/26 wherein the bi6active agent includes a biologically 
active macromolecule other than a peptide or a protein. 



10 40. The method of Claim 26 wh^ei^fee-bio^ctive agent is a therapeutic, 
prophylactic or diagnostic ; 



4 1 . The method of Clainv26 wt 

phospholipid conceAtratiqfvfin said 
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ein the combined bioactive agent and 

e is at least 1 weight/volume %. 



42. The method of Claim/26 wherein the solvent includes an alcohol. 



20 



43. The method of Cladm 26 wherein the spray-dried particles have a tap density less 
than about 0.4 g/cm 3 . 

44. The method of :iaii£i43 wherein the spray-dried particles have a tap density less 
than about 0(1 g/cm 3 . 



45. The method of Claim 43 wherein the spray-dried particles have a tap density less 
25 than ab/ut 0.05 g/cm 3 . 



46. The method of Claim 43 wherein the spray-dried particles have a median 
geometric diameter of between about 5 microns and about 30 microns. 
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47. 



The method of Claim43 wherein the spray-djkTd particles have an aerodynamic 
diameter of between about 1 microrj^d-alxnit 5 micron. 



48. The particles produced by/f£einptfjbd of Clajs£26 

49. A method comprisjag Ministering to the respiratory tract of a patient in need 
of treatment, prophylaxis or diagnosis an effective amount of the spray-dried 
particles produced by the method of Clamf26. 



/ 




